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(54) Utte: MEDICATION MONITORING SYSTEM AND APPARATUS 
(57) Abstract 

A medication management system which in- 
cludes three components to assist a patient control, 
monitor and manage administration of prescribed 
medications. The system comprises a patient com- 
ponent having a retrievable patient database of pa- 
tient medical history, prior prescribed medications 
and current prescribed medications, and it includes 
a data transfer interface, e.g., a hardwired interface, 
such as an RS232 interface or infrared data transfer 
port. The system also includes a physician com- 
ponent having a retrievable physician's database of 
medication information and an input/output device 
enabling a prescribing physician to enter prescrip- 
tion information into the physician component. The 
physician's database is capable of receiving and stor- 
ing patient data transferred from the patient compo- 
nent through said data transfer interface. The system 
finally also includes a pharmacist component resi- 
dent on a pharmacist's computer. The pharmacist's 
computer is adapted to interface with said patient 
component to transfer prescription data to said phar- 
macist component At least one of or each of the 
physician component and the phamiacist component 
has the capability of searching a medication database 
to determine potential medication interactions with 
currently prescribed medications and identify those 
to the physician or pharmacist for selective down- 
loading to the patient component so tiiat tiie patient * . ^ u ^ i a 
can be alerted to die potential interactions. The patient component has a scheduler which tracks a plurality of medication dose schedules and 
includes alarm functions to prompt a patient to take particular medications, reschedule them, and alert the patient to potential interactions 
between medications and/or provide caution information to tiie patient for administration of die medication. 
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MEDICATION MONITORING SYSTEM AND APPARATUS 

CROSS-REFERENCE TO RELATED APPLICATIONS 

5 This application is a continuation-in-part of U.S. Nonprovisional 

Patent Application Serial No. , Attorney Docket No. 

41471.830001.000, entitled MEDICATION MANAGEMENT 
APPARATUS, filed March 2, 1999 and claims the benefit of priority of 
the filing date of U.S. Provisional Patent Application Serial No. 

10 60/076,943 entitled MEDICAL MANAGEMENT APPARATUS, filed 
March 4, 1998 and Provisional Patent Application Serial No. 
60/093.753 entitled POCKET DOCTOR, filed July 22, 1998. 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 

15 This invention pertains to a patient controlled personal medical 

information product. 

2. Description of the Related Art 

Medical science has created many new methods, treatments, and 
medications to extend and improve the lives of people. However, this 

20 has resulted in a significant increase in the medical information that a 
person must be aware of in order to maintain their health, and get the 
best benefit from these medical improvements. For example, people 
over the age of 55 consume a daily average of 7 different prescription 
medications. Each medication requires specific instructions, including 

25 warnings on correct consumption and possible side effects. Because 
there is such a significant increase in the amount of medical 
information that a person must know, such as proper use and 
consumption of these medications, errors can occur that adversely 
affect treatments and/or counteract or minimize the beneficial impact of 

30 the medications. At worst, serious injury or death has occurred due to 
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incorrect treatments. One estimate from data shows 28% of 
hospitalizations are a result of "adverse drug events" and this costs the 
health care industry $76 billion annually ( CU Doctor Sues Firm ... Rocky 
Mountain News. June 8. 1998). 

5 Problems arise when either the person making the prescription, 

filling the prescription or consuming the prescription makes an error, or 
provides information that is not understood by one of the other parties 
in this "medical information triangle" or circle. These errors can be 
from transcription, misinterpretation, or insufficient information 

10 available. The most common patient originated errors are: 

(a) taking incorrect doses 

(b) taking doses at wrong time 

(c) forgetting to take a dose 

(d) stopping medication too soon 

15 (e) taking dosage improperly, causing interactions 

To date, some solutions to help patients manage medications have 
been developed. Generally these solutions fall into two categories: 
Patient Based Products 

These products are reminder pill boxes and auto dispensing 

20 mechanisms. They are difficult to program, configured for a very 

limited number of medications, and too cumbersome to be considered a 
portable personal device. In particular, they did not easily link into the 
medical information chain and allow the physician and/or pharmacist to 
interact with the patient, nor did they provide complete medical 

25 information. 

Medical Organization Based Products 

These products are database systems run by hospitals, health 
maintenance organizations (IHMO's) or health insurance companies. 
They are systems tied to these large organizations, with significant 

30 computer hardware requirements and no portability. Typically they are 
accessible only by physician/hospital personnel or pharmacists. In 
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particular, the patient has no ability to control or read information at 
their discretion. 

SUMMARY OF THE INVENTION 

A system in accordance with the present invention includes a 
S device for a patient to use to better control implementation of 

medication therapies. The device will, among other functions, track 
and display: 

(a) medication name & purpose 

(b) dosage, frequency and duration 
10 (c) possible side effects 

(d) record of medications taken 

(e) special instructions for taking medications, such as with or 
without meals, fluids, avoiding sunlight, etc. 

Besides information about medications, it is important for a 

15 patient to have a brief medical history that can be provided to health 
care providers, have a log of consumption for their medications, and 
maintain information about who their physicians, dentist, pharmacies, 
insurance providers are, and personal contact information. This data is 
considered critical not only during typical interaction with health care 

20 providers, but particularly in emergency medical situations. Any device 
that is capable of tracking the medication data a patient needs should 
also be capable of tracking all these other health related data. 

However, it must be recognized that this medical information loop 
includes other personnel, as an example, physicians and pharmacists. 

25 Thus any device must be capable of allowing them to read patient data, 
and input information, and it must not require any significant time for 
them to accomplish this. In particular it must blend with day to day 
activities of the health care provider. 

Any solution to the problem must recognize this medical 

30 information chain that primarily consists of the patient, the health care 
prescriber (typically the physician) and health care provider (for 
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example, the pharmacist). The information in this chain Is created on a 
per patient basis, making the patient the natural repositor for the 
information, with the prescriber (the physician) being the initiator of the 
information, and the provider (the pharmacist) being a source of 

5 complementary information so it is in a form useful to the patient. Thus 
the product must work with both medical terminology and layman's 
terms to promote optimum benefit of treatments and medications. 

An additional requirement of any product that contains medical 
history information is security. Thus any product must provide 

10 maximum protection of data from access by unauthorized persons. 
Although many devices use PIN's to limit access and a PIN or 
password would be necessary for this product, the nature of the data in 
a device such as proposed here should also protect the data via 
encryption. 

15 The present invention is a system of component devices that 

provides proper information to the patient to get maximum benefit from 
their medications, tracks medication consumption, and facilitates 
transfer of critical data for optimal care of the patient. It is capable of 
managing information, in a highly portable form for an individual 

20 patient. The system in accordance with the, present invention performs 
and/or facilitates the following functions: 

(a) Provides a record of prescription information; 

(b) Maintains current and historical personal medical data; 

(c) Creates and maintains a historical log of pharmaceutical 
25 agent consumption; 

(d) Warns patient of side effects, interactions, and other 
special instructions, especially when scheduled medication times are 
missed or modified; and 

(e) Provides a vehicle for interchange data among various 
30 individuals and groups involved in patient care such as patient, 
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physician, pharmacist, emergency medical personnel and hospital 
personnel. 

BRIEF DESCRIPTrON OF THE DRAWINGS 

This invention will be more fully understood by reference to the 
5 following drawings which are for illustrative purposes only: 

Figure 1 is a functional system block diagram of a first 
embodiment of the medication management system according to the 
present invention. 

Figure 2 is a perspective view of one embodiment of a patient 
10 component of the system in accordance with the invention. 

Figure 3 is a perspective view of an alternative embodiment of 
the patient component of the system in accordance with the invention. 

Figure 4 is a flow diagram of the software operation of the patient 
components shown in Fig. 2 and Fig. 3. 
15 Figure 5 is a flow chart showing a method of responding to an 

alarm from a patient product in accordance with the present invention. 

Fig. 6 is a functional system block diagram of a second 
embodiment of the medication management system according to the 
present invention. 

20 Fig. 7 is a flow diagram of a software scheduling example in the 

patient component in accordance with the medication management 
system shown in Fig. 6. 

Fig. 8A and 8B are front and rear perspective views of a patient 
component of the system according to the present invention shown in 

25 Fig. 6. 

Fig. 9 is a physician component screen showing prescription 
information for a particular patient. 

Fig. 10 is a medical history screen for the patient in Fig. 9 
showing recent medical history from another physician. 
30 Fig. 11 is a medical history screen for the patient identified in 

Fig. 9 showing family medical history from the patient. 
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Fig, 12 is a contact screen for the patient identified in Fig. 9 
showing next of kin contact information. 

Fig. 13 is a user screen for the patient identified in Fig. 9 
showing Bob Smith's normal daily routines and any particular notes. 
5 Fig. 14 is a current prescription screen for the patient identified 

in Fig. 9. 

Fig. 15 is a physician's new prescription drug screen. 

Fig. 16 is a physician's new prescription dosage screen for the 
drug identified in Fig. 15. 
10 Fig. 17 is a physician's new prescription schedule screen for the 

drug identified in Fig. 15. 

Fig. 18 is a physician's new prescription total dosage screen for 
the drug identified in Fig. 15. 

Fig. 19 is a physician's new prescription special instructions 
15 screen for the drug identified in Fig. 15. 

Fig. 20 is the physician's new prescription special instructions 
screen for the drug identified in Fig. IS with a pull down menu 
expanded. 

Fig. 21 is the physician's new prescription refill instruction screen 
20 for the drug identified in Fig. 15. 

Fig 22 is the physician's summary new prescription screen for 
the drug identified in Fig. 15. 

Fig. 23 is an exemplary caution screen for the drug identified in 
Fig. 15. 

25 Fig. 24 is an exemplary potential interaction screen for the drug 

identified in Fig. 15. 

Fig. 25 through 43 are a series of screens provided on the 
patient component as a result of the new prescription prescribed by the 
physician and illustrated in Fig. 22. 
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DETAILED DESCRIPTION OF THE INVENTION 
First Embodiment 

A first embodiment of the present invention is shown functionally 
in Fig. 1. The system 10 comprises preferably three separate 
S components that share a common database, where the database may 
be resident in the patient component 12 or contained on a memory 
device 14 such as a smart card. The three components of the system 
10 in accordance with the present invention are a patient component 
12, a physician component 16, and a pharmacist component 18. 

10 As currently embodied, the memory device 14 is a smart card, 

which is an integrated circuit or chip containing a microprocessor, 
ROM, RAM, and EEPROM, packaged within a plastic panel much like a 
credit card. The memory device 14 could be manifested in a variety of 
other forms as well. For example, the memory device 14 may be 

15 replaced by a simple memory card which relies on the processor in one 
of the three components such as the patient component 12 in order to 
operate. 

Patient Component 

20 The patient component 12 is preferably a generally rectangular 

battery powered unit that has several input buttons 20, 22, and 24 
along a bottom edge thereof, an LCD panel 26 visible on a front 
surface of the housing, and a scroll switch 28 preferably located on one 
edge of the housing which permits the patient/user to scroll backward 

25 and forward through the various display screens and options on the 
LCD as will be subsequently described. The patient component 12 
basically provides the following basic functions: 

1. Displays the medical data contained on the memory device 
or, in the smart card shown, by reading the EEPROM on the memory 

30 device 14. The display may include an ambient light sensor to adjust 
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the contrast of the display and/or backlight of the display automatically 
depending on ambient light conditions. 

2. Allows the patient to scroll through the data using various 
means to indicate, via a typical graphical user interface menu, which 

S type of data is to be displayed. 

3. Maintains date and time information. 

4. Provides an alarm for when an event, such as required 
consumption of a medication, is to occur. The alarm can be visual, 
aural, or tactile. 

10 5. Indicates dosage, frequency, special considerations in 

consuming the medication. 

6. Provides a means to identify the type of pill to be taken 

such as a graphic image of the medication to be taken, (a red 

cylindrical pill, a blue heart shaped pill, etc.) 
15 7. Provides information about correct consumption of the 

medication, including possible side effects and potential interactions 

with other drugs and/or consumables such as alcohol, food, milk, etc. 

8. Provides a means for input by the patient via input buttons 
20, 22, and 24, to indicate whether an alarmed event (e.g., time to take 

20 a medication) was accepted or delayed, and log the time, date, and 
action for that alarm. 

9. Provides power to perform the above functions, as the 
smart card typically does not contain any power source of its own. 

10. Is portable such that it can be carried by the patient at all 
25 times, such as in a pocket, purse, or worn with a strap on an arm, 

around the neck or waist. The patient component may also be 
provided with various attachment means, such as a magnet or hook 
and loop fabric to attach the unit conveniently to nearby and/or highly 
visible surfaces, depending on the preferences of the patient. 
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1 1 . Provides security, via coding features and data encryption, 
to prevent unauthorized use and access to the data encoded on the 
smart card or within the patient component. 

Two example physical configurations of the patient component 
5 are shown in Figures 2 and 3. The system allows a variety of devices 
to be used, but each one must have the capabilities to perform the 
prescribed unique functions. In the case of Figure 2, the device has a 
slot to accept the memory device 14 or smart card, and only requires 3 
buttons 20, 22. and 24 to access the data, or to prompt the patient to 

10 respond to the event alarm. The patient component 12 alarm may be 
audible, visual or tactile as in a vibrator device. Figure 3 shows a 
device 30, much like a woman's compact, that contains a larger display 
area, such that an elderly patient with reduced visual acuity can still 
use the patient component. Each of these embodiments 12 and 30 

15 preferably will include a button or switch control to permit the patient to 
scroll through display screens and an ambient light sensor coupled to 
the LCD to automatically adjust the contrast and back light for the 
display depending on ambient light conditions upon activation by the 
patient or the activation of an alarm event. 

20 

Physician Component 

The physician component 16 is preferably a hand held personal 
digital assistant device such as a Palm PC or Palm Pilot type device 
that receives the memory device 14 and reads and writes data from 
25 and to the memory device 14. The physician component 16 is 
preferably programmed with at least the following basic functions: 

1 . Displays the medical data contained in the smart card by 
reading the EEPROM on the memory device 14. 

2, Contains data specifically tailored for use by the physician, 
30 such as a database of diagnoses and common illnesses and correlated 

potential medications that may be prescribed, and a library of special 



wo 99/45490 



PCTAJS99/04861 



instructions or treatments to be performed by the patient that the 
physician may prescribe. 

3. Writes data to the patient's memory device 14 when it is 
docked in the physician component 16. 
5 4. Optionally may include a special enclosure configuration 

for the use of the component 16 in areas where blood born pathogens 
are a concern, e.g., emergency rooms and surgical suites. 

Pharmacist Component 

10 The pharmacist component 18 is essentially a smart card reader 

and a software application resident on the pharmacist's personal 
computer which reads the physician prescription data from the memory 
device 14 and correctly formats the physician prescribed prescription 
data recorded on the memory device 14 in a form useable to the 

15 patient. This software application will reside on the same personal 
computer (PC) that the pharmacist currently utilizes. The time and 
effort for the pharmacist to provide this medication data to the patient 
in the patient component is designed to be very minimal, typically on 
the order of 15-30 seconds or less. 

20 Nearly all pharmacists now have a personal computer in the 

pharmacy, with links to various health organizations, in particular 
organizations that provide data on both prescription and OTC 
medications. There is a code, known as the National Drug Code (NDC) 
that identifies every medication sold in the United States. In 

25 combination with this code and the access to various networked 
databases, the pharmacist can access and supply necessary 
information about the prescribed medication to the patient. Today, this 
data is typically printed on a sheet (typically 5.5" by 8") that contains 
common uses, consumption requirements, cautions and possible side 

30 effects of the particular medication. Thus the pharmacist component 
18 in the system 10 of the present invention, through the pharmacist's 
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PC, reads and write data from the pharmacist's database to the 
memory device 14 , and will typically supply the data that is 
conventionally printed on the prescription information sheet to the 
memory device 14 In addition to medication administration instructions. 
5 The system in accordance with the first embodiment of the 

invention uses smart card technology to make the link between the 
three easy, quick, and secure. The components may alternatively 
communicate via infrared serial communication links, or other 
communication methods such as the recently developed Personal Area 

10 Network (PAN) rather than a smart card. However, in the first preferred 
embodiment, a memory device 14 is utilized as the data transfer 
medium for illustration purposes. 

The memory device 14 will contain at least the following data 
about the patient: 

15 1. Patient Identification Information 

1.1. name, address, phones 

1.2. age, weight, height 

2. Next of Kin Contact Information 

2.1. names, phones, relationships 
20 3. Doctors 

3.1. physicians & affiliation, such as internist, dentist, 
optometrist 

3.2. all phone numbers and addresses 

4. Insurance Information 

25 4.1. Company, plan identification 

4.2. contact phone 

5. Patient Medication Consumption History Log 

5.1. Date & time for each medication consumed 

5.2. Date & time for a delayed medication 

30 5.3. Occurrence of any side effect from a medication 
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6. Patient Medical Conditions 

6.1. brief history 

6.2. allergies 

6.3. current conditions 

5 6.4. relevant family history 

7. Prescription data (for every medication consumed) 

7.1. name (trade/generic) indication 

7.2. dosage, frequency, timing 

7.3. interactions 
10 7.4. side effects 

7.5. special instructions 

7.6. prescribing physician 

7.7. dispensing pharmacy & date filled 

8. Other information 

15 8.1. Advertising messages for product sponsors 

8.2. Special instructions for emergency personnel 

8.3. Security access information 

Both of the sample patient devices shown in Figs. 2 and 3 use 
the 3 button input configuration to display data and to respond to 
20 alarms. A flow diagram of the software algorithm for viewing the data 
on the device is shown in Figure 4. The basic algorithm would access 
the data contained on the memory device 14. To respond to an alarm, 
a possible sequence of steps for the patient component is shown in 
Figure 5. 

25 In block 50 the patient component is turned on. Alternatively, 

the patient component 12 may be configured to always be on and 
simply placed in a conventional "sleep" mode to conserve battery life 
when there is no activity or alarm condition. In this situation, block 50 
represents the patient taking the unit out of the "sleep" mode by 

30 pressing any of the input buttons 20, 22, or 24. Process flow then 
transfers to operation 52 wherein a default display screen appears on 
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the LCD panel 26. The default display screen may contain general 
patient information, a menu of currently prescribed and active 
medications, or a listing of current pending scheduled alarm times 
along with the current date and time. Also on this default screen may 
5 be a query 53 asking whether additional data display is desired. If the 
patient does not desire additional data to be displayed, the default 
display remains on the LCD for a predetermined amount of time and 
then the component returns to the sleep mode. 

If the patient wishes additional data review, the patient will push, 

10 in operation 54 the appropriate input 20, 22, or 24, whichever is 

indicated by the display 26. Control then transfers to the first display 
screen 56 which, for example, may be the first medication currently 
prescribed. In operation 58 the patient scrolls through the screen data 
until a query 60 appears. Query 60 asks whether the patient wishes to 

15 view the underlying record for a particular entry on the screen. If the 
patient presses the appropriate yes" input button, control transfers to 
operation 62 in which the program automatically jumps to the 
appropriate indicated detailed record. The patient, in operation 64, 
may then push the appropriate "enter" button to view the detailed 

20 record. Control then transfers to operation 66 in which the patient is 
queried whether another record is to be viewed. If not, control then 
transfers back to operation 60. 

If the patient wishes to view another record, control transfers to 
operation 68 where the patient presses the "back" button, which 

25 transfers control to operation 62 for review of another detailed record. 
If the patient does not wish to view a detailed record in operation 60, 
control transfers to operation 70 where the patient is queried whether 
any other data should be displayed. If not, control transfers back to 
operation 52 wherein the default screen is displayed for a 

30 predetermined period of time, then the component 12 returns to the 
sleep mode. If the patient answers the query in operation 70 in the 
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affirmative, the "back" push button is indicated, and when pushed, 
transfers control back to operation 54. In this manner, the patient can 
review all patient accessible data programmed into the memory device 
14 and loaded into the patient component 12. 
5 As previously mentioned, the patient component 12 includes a 

scheduling and alarm function for the prescribed medications. The 
process operations which occur upon an alarm condition are shown in 
Fig. 5. In operation 80 the internal alarm clock in the patient 
component 12, when the programmed alarm time equals the current 

10 time, sounds an alarm, either visually, audibly or by vibration or a 

combination of these, taking the component 12 out of the "sleep" mode. 
Control then transfers to operation 82 wherein the particular 
prescription information for the precipitating medication alarm is 
displayed on the LCD screen. This information may be the current 

15 time, the scheduled dosage to be taken, the drug name, and possibly a 
description such as of the shape or color of the pill to be taken. Also, 
cautions may be displayed on the same screen such as -Do not take 
with milk", -Take with food-, or Take only with medication 
Control then transfers to operation 84. In operation 84, the patient is 

20 asked whether to accept or delay action as required by the information 
displayed in operation 82. In the event that the patient accepts or 
acknowledges the action, the patient presses the input button 20, 22, 
or 24 that is labeled "accept" or "acknowledge" in operation 86. Control 
then transfers to operation 88 where the time/date and prescription 

25 medication is logged with acceptance, i.e. that the patient has taken 
the prescribed medication at that time. Control then transfers to 
operation 90 where the patient component 12 returns to the sleep 
mode until the next alarm condition occurs or the patient requests 
information as in operation 50 in Fig. 4. 

30 However, if the patient elects to delay taking the particular 

medication generating the alarm condition at that time, the "delay set" 
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labeled button is pressed in operation 92. Control then transfers to 
operation 94 in which the database contained on memory device 14 is 
queried whether it is permissible to delay. If it is permissible to delay, 
control transfers to operation 96 where the patient component 12 logs 
5 the time and date of this decision with the prescription information and 
the delay note. A revised alarm time is set and control then transfers 
to operation 90 where the component 12 returns to the sleep mode. If 
the program in operation 94 determines that delay is not permissible 
then the patient is allowed to reconsider. Control then transfers either 

10 back to operation 86 permitting the patient to take the medication as 
scheduled, i.e., the patient presses the acknowledge button, and log it 
appropriately or to operation 98 where the patient presses a button 
labeled "skip" and the failed time and date (i.e. that the patient failed to 
take the required dose) is logged. Control then transfers to operation 

15 90 where the component 12 returns to the sleep mode. 

The integration of the memory device 14 with this appropriate 
medical data In the patient component 12 can also be applied to 
devices that actually contain and dispense the medication. In addition, 
other medical assistance device adaptations for special needs such as 

20 for the hearing or sight impaired are also possible as well as a physical 
design for patients who are impaired from pressing buttons. In these 
latter instances, voice input devices may be utilized rather than buttons 

Second Embodiment 

25 Turning now to Fig.6, a system 100 in accordance with a second 

embodiment of the invention is shown. In this embodiment, the system 
100 eliminates the need for a memory device 14 as in the first 
embodiment. The system 100 comprises a physician's component 
102. which may be embodied in a specially programmed personal 

30 digital assistant such as the Palm PC, a patient component 104, and 
the pharmacist component 106. The patient component 104 is linked 
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to the physician's component 102 and pharmacist's component PC via 
infrared link or by cable via RS232 interface. Alternatively, the 
components may also be linked by modem in the situation where the 
patient and physician are physically separated, yet a modification of 
5 prescription is desired by the patient and approved by the physician. 
Thus there is no need for a smart card as all of the patient information 
resides in the patient component. The physician component may 
optionally be connected to an external storage device for archiving the 
data on the patient component. This optional archive capability may 

10 be alternatively provided via the pharmacist component as the 

pharmacist may be more accessible to the patient than the physician in 
many circumstances. However, it is preferred in the present invention 
that the patient component provide the patient with control and full 
information on his or her medical condition. This way, should the 

15 patient need to see a new physician or become involved in an accident, 
the physician and/or emergency medical personnel will have always 
have the necessary information in order to treat the patient 
appropriately. 

An exemplary patient component 104 is shown in front and rear 
20 perspective views in Figs. 8A and 8B. Patient component 104 

comprises a generally rectangular housing 108 that has enclosed within 
it a central processing unit, memory and electronic circuitry for 
performing the functions described herein, an alarm clock capable of 
scheduling and tracking a number of different prescriptions and 
25 administration frequencies, a liquid crystal display screen, a power 
supply, and input devices to permit the patient to interact with the 
component. As shown in Fig. 8A, the housing 108 includes a window 
110 for the LCD screen 112 in a front side 114, A set of three push 
button controls 116, 118, and 120 are provided along the bottom edge 
30 122 of the housing 108. A rotatable scroll switch 124 is mounted in 
the housing 108 such that an arcuate portion of the switch 124 projects 
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from the right side of the housing 108. As can readily be seen in the 
rear view of the component 104 in Fig. 8B, battery compartments 126 
and 128 are provided in the housing 108 for two AA size battery cells. 
The push button switches 116, 118, and 120 are positioned along the 
5 bottom edge of the housing 108 so that they may be actuated easily by 
almost any patient, especially those with limited manual dexterity. The 
function of each of these buttons changes as the screens on the LCD 
change. Consequently, the labels for the particular buttons appears in 
the LCD screens as shown in Figs. 25 through 43 and as described 

10 below. The wheel 124 provided along the right side of the housing 108 
is also for convenient operation by a patient's thumb. Other 
configurations of the patient component may alternatively be provided. 
The particular configuration shown in Figs. 8A and 8B is merely one 
example. 

15 Physician Component 

The physician component 102 is essentially a conventional 
personal digital assistant such as a Palm PC with the Windows CE 
operating system and particularly programmed for the medication 
management system application. Figs. 9 through 24 show a number of 

20 exemplary screens that tal<e the physician through a review of the 
patient's medical history, contact information, and facilitate the 
physician's diagnosis of an ailment and assist the physician in arriving 
at and prescribing an appropriate treatment for the patient's ailment. 
Note that all names, addresses, etc, that are utilized in the description 

25 and Figures are fictional and exemplary only. Any resemblance to any 
person living or dead is merely coincidental. 

Assume that a patient, Bob Smith, comes in to a physician's 
office, is examined, and diagnosed with a particular illness. The 
physician imports data to his or her physician component 102 from the 

30 patient's patient component 104. The physician component 102 has 
four categories of screens as shown in Fig. 9; Prescription, Medical, 



wo 99/45490 



PCT/US99/04861 



18 

Contacts, and User. The first screen that pops up is the prescription 
information screen for patient Bob Smith, an example of which is shown 
in Fig. 9. This screen shows previous prescription drugs administered 
to this patient as well as current, active medications, an example of 
5 which is Thiazine, prescribed by Dr. Jones. At the bottom of the 
screen are the particulars associated with this current prescription so 
that the physician knows what is being taken, how many doses have 
been received, as well as previous medications. At the top of the 
screen appears any alert conditions for this patient. In this example, 

10 the patient has allergies. 

The second category of screens, Medical Information, is shown 
in Figs. 10 and 11. The physician typically taps the screen image of the 
category to pull up the Medical Information screen as shown in Fig. 10 
and taps on the medical history input from Dr. Burkhart. At the bottom 

15 of this screen is provided a short description of the illness. Influenza, 
treated mainly by rehydration with saline solution. 

In Fig. 11, the physician has tapped on one of the family history 
entries provided by the patient in Fig. 10 and on the liver disease entry 
on Fig. 11 to display the information that 2 distant relatives had 

20 hepatolinticular degeneration. Thus the data uploaded from the patient 
component 104 not only includes prescription history but also medical 
history provided both by physicians and by the patient. 

Fig. 12 illustrates the Contact screen for patient Bob Smith. The 
physician has tapped on the patient's wife's emergency contact entry, 

25 and her contact information such as telephone numbers and address 
are shown below the list of contacts. 

Fig. 13 illustrates the patient's user information such as his 
password for accessing and changing personal protected information 
that the patient does not want to be accessible by anyone but the 

30 physician, and habitual schedule information. This information will be 
considered by the scheduling program embedded in the patient 
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component in order to optimally schedule the administration of 
medications in accordance with the patient's general activity patterns. 
For example, Bob Smith awakens at 0600 and eats dinner at 1800 or 
6pm. Therefore if a prescription requires a medication to be 

5 administered twice daily, and does not require food to be taken at the 
same time, the program would schedule the drug to be taken at 0600 
and 1800 rather than midnight and noon. If the drug must also be 
taken with meals, the program would then schedule the drug to be 
taken at 0730 and 1800 so as to be as close to 12 hours apart as 

10 possible but still at a meal. Thus the information provided on the user 
screen as shown in Fig. 13 is an important consideration in the 
software scheduling of drug administration. 

The screens shown in Figs. 14 through 24 illustrate how the 
system in accordance with the present invention assists the physician 

15 in prescribing medication to a patient. Assuming that the physician, Dr. 
Abrams in this example, decides to prescribe a new medication for 
patient Bob Jones as shown on the screen in Fig. 14. The sequence 
begins in Fig. 15 with the physician tapping on "NEW" back in Fig. 14. 
Fig. 15 pops into view. Here, the physician component shows a list of 

20 drugs via a pull down menu. The physician selects and taps on the 
desired medication, in this case, Canderilt and taps on Generic 
Equivalent. The physician then taps on "Get Info" and the screen of 
Fig. 16 pops up. The physician can enter manually via the on screen 
keypad the desired dosage of Canderill, or alternatively select the 

25 available commercial dosage via a pull down menu in Fig. 16. After 
selecting or inputting the desired dosage, the physician taps "next" at 
the top of the screen and the screen shifts to the schedule screen as 
shown in Fig. 17. Here the physician can select the frequency of 
medication from a pull down menu. 

30 Once the schedule is selected, the physician taps on "next" and 

the screen automatically shifts to the total dosage screen, Fig. 18, 
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where the physician selects the number of doses, milliliters, ounces, 
etc. that may be required for the particular medication. Again, a 
keypad is provided on screen for the physician to numerically enter the 
number of doses required. 
S When the total dosage has been selected the physician taps on 

"next" at the top and the screen automatically shifts to that shown in 
Fig. 19 where special instructions may be selected from a pull down 
menu or manually entered. If the latter is the case, the physician taps 
on "add" and a miniature keyboard appears which the physician can 

10 utilize to add a customized entry. This entry will then be added to the 
database and the component may be directed to subsequently show 
this entry as a selectable option from the pull down list of special 
instructions as is shown in Fig. 20. 

When special instructions, if any, have been entered, the 

15 physician taps on "next" and the screen shifts to the Refills screen 
shown in Fig. 21. Here the physician enters the number of refills of 
the prescription that may be obtained from the pharmacist. The 
physician then taps again on "next" and the screen then shifts to a 
summary of the new prescription shown in Fig. 22. If this new 

20 prescription is satisfactory, the physician taps on "Done" at the top of 
the screen. Alternatively, if the physician wants to modify the 
prescription, he can tap on "Back" to go to the desired screen to 
change the prescription in whatever manner he chooses. 

If the physician taps on "Done" then the processor queries a 

25 database resident in the physician component 102 for cautions and 
interactions. If there are any cautions, they are shown as in Fig. 23 
along with a "Cancel" or "Prescribe" query. If the physician chooses 
"Prescribe", then any interactions in the caution screen will trigger a 
confirmation screen shown in Fig, 24. If the physician chooses "yes" 

30 on this screen, then the prescription is added to the patient database 
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for Bob Smith and downloaded to Bob Smith's patient component 104 
along with a confirmation security code of the prescribing physician. 

The patient then takes the patient component to the pharmacist 
who then transfers the patient data from the patient component 104 to 
5 the pharmacist's PC component 106 for execution of the prescription. 
The pharmacist may then fill the prescription after the pharmacist's 
component verifies the authenticity of the prescription uploaded from 
the patient component. This system can completely replace the current 
conventional practice of hard copy prescriptions by the physician. 

10 Alternatively the system may supplement the paper prescription in that 
the pharmacist simply augments the physician provided data 
downloaded from the physician component to the patient component. 

The pharmacist component 106 in particular augments the 
information provided to the patient component by adding more up to 

15 date administration cautions and instructions to the patient component 
that normally are provided in small print today along with most 
prescriptions as they are filled. These instructions may include such 
things as not to take the medication with alcohol, don't take more than 
three days in a row, etc. In addition, the pharmacist component may 

20 flag additional potential drug interactions that may have been more 
recently identified as pertinent by the medical and pharmaceutical 
community. 

Potential interactions may be detected by the physician 
component 102. Identified cautions or potential interactions flagged 

25 by the software routine in the Physician component are displayed to the 
physician prior to confirmation of the prescription as exemplified by the 
screen in Fig. 23. Similarly, a check of potential interactions and 
cautions concerning a particular prescription is performed in the 
pharmacist component 106. If an interaction is detected by the 

30 physician or pharmacist software, it warns the pharmacist or physician 
of the severity of the interaction. The interaction check in the 
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pharmacist's computer and in the physician's component 102 serves a 
watchdog function only. The pharmacist or physician have the ability 
to override the software warning and prescribe the drug anyway. This 
is routinely done by physicians today for minor potential interactions 

S when substitute drugs are either unavailable or would cause even more 
severe interactions. In either case, the interaction is flagged in the 
patient component 104 such that the patient can review the interaction 
warning thus alerting the patient that there is an interaction potential 
between two drugs. The patient is then able to read about the 

10 interaction, usually In a brief form, and consult the physician or 
pharmacist for more information if clarifications are needed. This 
capability in the patient component 104 permits the patient to make the 
most informed decision possible about his or her medication and/or 
medication schedule. 

15 The potential drug interactions primarily become extremely 

important in situations where a patient needs to manage a large 
number of medications simultaneously. For example, an HIV positive 
individual may take several drugs simultaneously or in a prescribed 
sequence. Anti-HIV drugs often have 10-20 known interactions each. 

20 Some drug families interact with whole families of other drugs. 

Consequently, strict scheduling and sequencing of some of these drugs 
may be particularly important for optimized patient care. 

Currently there is little general interaction data available 
concerning potential interactions between drugs when doses are 

25 delayed or skipped. However, the physician may provide, through the 
physician component 102, specific instructions to the patient in these 
cases. This information may appear as separate potential interaction 
warnings or may actually be introduced into the patient component 
scheduler software so as to pop up if the patient attempts to postpone, 

30 delay or skip medication doses. The patient component will track and 
monitor a patient's track record for taking medications. Assuming that 
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the patient accurately records medications consumed on the patient 
component, via requested responses, when medication is administered, 
the patient component data may be helpful to the prescribing physician 
in determining the effectiveness of a particular line of treatment. This 
5 data, for experimental drugs, may also prove extremely valuable to 
drug companies as well as the physicians in determining whether a 
drug regimen is or is not successful. 

The potential drug interaction software routine utilized by the 
physician component 102 and/or the pharmacist component 106 is 

10 shown generally in Fig. 44. This software routine may also be provided 
in the patient component 104 or a simplified version provided in the 
patient component 104. In the latter case, the routine may operate on 
a database contained in the patient component 104 or may optionally 
be capable of tapping into a large mainframe database via modem and 

15 internet connection. This latter capability may be optimally utilized 
when the patient desires to include OTC medication information in the 
patient component 104 as the potential interactions for OTC drugs may 
be extensive compared to the individually prescribed prescription drugs 
prescribed to the patient. 

20 The pharmacist component 106 may also be utilized to provide 

patient prescription information to and from the covering insurance 
organization. In addition, as will be shown below, the patient, while 
self administering the medication, may identify and document 
interactions or side effects that can automatically be updated to the 

25 medical community through the pharmacist component. This latter 
feature may be particularly valuable for experimental drugs utilized on 
a trial basis. 

Fig. 7 shows a flow diagram of the scheduler software utilized in 
the patient component 104. As in the first embodiment 10 described 
30 above, the component 104 stays in a "sleep" mode to minimize power 
drain. In the sleep mode, only the alarm clock continues to operate. 
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Upon generation of an alarm by the clock, or by the patient pressing 
any one of the three buttons 116, 118, or 120, power is applied to the 
patient component 104 in operation 150 and the LCD screen lights up 
and adjusts for optimum contrast depending on the ambient light 
5 conditions. The processor is then queried in operation 152 whether 
there Is at least one dose pending. If yes, then the processor queries 
the prescription database 154 within the patient component 104. 

Every active prescription has a time and date tag indicating when 
the next dose is to be taken. The current time and date are compared 

10 to the time and date tag for each active prescription in the component's 
database. Pending doses are those having time and date tags equal to 
or less than the current time and date. If there is at least one dose 
pending, control transfers to operation 156 where an alarm is 
generated. The patient component counts the number of medications 

15 having pending doses. Prescription time date tags are compared to the 
current time and date. If the difference in time between when the 
prescription should have been taken and the current time is greater 
than the allowable variance which is stored in the prescription 
information, the dose is logged as having been missed. 

20 Missed medications are logged for each time that they were 

missed. A medication which is not taken within its allowable window is 
rescheduled for its next dose as if it were taken or skipped . This is to 
prevent doses from being taken too close together. The user will be 
prompted later to indicate whether missed doses were taken or 

25 skipped. 

Once an alarm condition is generated in operation 156. a tone or 
other indication of the alarm is activated in operation 158. The patient 
component 104 then displays the number of medications pending. 
Control then transfers to operation 160. The processor determines if 
30 any doses were missed in operation 160. If yes, control transfers to 
operation 162 where the time and date tag for the medication dose is 
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set for the next dose for the missed medication. Control then transfers 
to operation 164. 

If the answer in operation 160 is no, control transfers directly to 
operation 164 where the alarming dose information is displayed on the 

5 screen of the patient component 104, The patient then selects, in 
operation 166, whether to take, skip, or delay administration of the 
medication. Control then transfers to operation 168 where the time for 
the next dose is computed and tagged and the alarm set accordingly. 
Control then transfers to operation 170 which queries whether all doses 

10 pending have been processed. If so. control transfers to operation 
172 where the patient component returns to the sleep mode, awaiting 
the next alarm condition. If the answer to the query in operation 170 is 
no, then control transfers to operation 164 to display dose information 
for the next pending medication. 

15 If the answer to the pending dose query in operation 152 above 

is no, signifying there are no doses pending, operation transfers 
directly to operation 172 where, after a predetermined period of time, 
the patient component 104 returns to the sleep mode. 

The time for the next dose for each active medication is 
20 calculated by adding the dosage interval to the current time. Doses 
which are delayed are postponed for 14 hour. Skipped doses are 
logged as missed, and the next dose alarm is set for the next interval 
as if the scheduled had been taken. The interval between doses is 
calculated depending on the requirements of the specific prescription. 
25 Dose intervals can be set as a fixed number of hours, or as a number 
of doses during each daily period. The interval would then be 
calculated by dividing the daily period by the number of doses to be 
taken each day. The daily period for each dose is determined as 
either the period of time during which the patient is awake, or 24 hours 
30 if the prescription must be taken on a regular basis, even if the patient 
is normally asleep. Additionally, the interval may be specified as 
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occurring at a number of fixed times each day, such as the times when 
the user eats regular meals. The patient's schedule is entered by the 
patient and includes wake time, bed time, and the times of each regular 
meal (breakfast, lunch and dinner). Doses may be scheduled to occur 
5 on the patient's schedule, or relative to the schedule. For example, a 
dose might be scheduled to be taken with lunch, or within hour 
before of after lunch. Each time that a dosage is taken, the number of 
remaining doses is decremented. If no doses remain, the prescription 
is finished, the medication is removed from the pending dosage 
10 registers, and no additional alarms will be generated for that 
prescription. 

Figs. 25 through 43 show exemplary information displayed on 
and controlled by the patient component 104. In Fig. 25, a patient has 
pressed one of the buttons 116, 118 or 120. The unit powers out of 
15 the sleep mode and a default screen is shown, requesting the patient 
to select one of the three options shown: emergency information, 
medical and prescription information, or home information 

Fig. 26 shows the information typically displayed upon the patient 
selection of button 120. The information includes the patient's name, 
20 address, and insurance information. 

Fig, 27 shows the information displayed upon the patient 
selection of button 118 in Fig. 25. This is a preliminary medical screen 
permitting the patient to select between medical or prescription 
information. 

25 Fig. 28 shows the information displayed when the medical button 

116 is pressed. It is a reverse chronological listing of medical 
conditions which have been entered in the patient database. 

Fig. 29 shows the information displayed when the prescription 
button 118 is pressed. Again, a reverse chronological listing of 

30 prescriptions is displayed, setting forth the name of the drug, the 
dosage and frequency, a physical description of the drug such as a 
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small white pill, the schedule, and when the next dose is presently 
scheduled to be administered. 

Fig. 30 shows the screen information when an alarm condition is 
activated. The display shows the drug name, physical description, 
S dosage and frequency and schedule. Note that the three buttons 116, 
118, and 120 now are labeled "take now", "sleep" and home. 

Figs. 31, 32, 33, 34, and 35 are self explanatory. These 
screens show setup information for setting the clock, password and 
personal schedule information. 

10 Fig. 36 refers back to Fig. 30 where an alarm condition has been 

activated. If the scheduling program determines that the medication 
cannot be delayed, because of other drug interactions or otherwise, the 
screen will continue to instruct the patient to take the medication now, 
i.e. press the accept button 116. When the instruction is accepted, the 

15 time and date is logged and the next dose administration is displayed 
as in Fig. 37. Alternatively, if the dosage scheduled in Fig. 36 may be 
skipped but not delayed, the patient presses the skip button 120 in Fig. 
36 and the processor transfers to the screen shown in Fig. 38, and the 
skipped dosage is logged. Finally, if delay of administration of the 

20 dosage was permissible in Fig. 36, the delay is logged and the alarm 
reset for thirty minutes later. After two delay periods, the screen will be 
as shown in Fig. 39 if the medication is taken at that time. 

Figs. 37 through 39 indicate that there is another drug that must 
be administered. After selecting OK in Figs. 37, 38, or 39, the next 

25 drug is displayed as shown by example in Fig. 40. The process of 

proceeding through the screens Is then repeated. For example, Fig. 41 
shows the screen which appears if "accept" is chosen in Fig. 40. Fig. 

42 shows the screen which appears if "skip" is chosen in Fig. 40. Fig. 

43 shows the screen which appears of "delay" is chosen in Fig. 40. 
30 A unique feature of the management system 10 and 100 in 

accordance with the present invention is the capability for identification, 
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evaluation and flagging of potential adverse interactions between 
prescribed drugs to each of the three parties to the medication 
administration triangle, the physician, the pharmacist, and the patient. 
Fig. 44 is a simplified flow diagram of the drug interaction identification 
5 process according to one embodiment of the present invention. In the 
following description, the steps shown in Fig. 44 may preferably be 
performed by the physician component 102 and/or the pharmacist 
component 106. The results may be downloaded into the patient 
component in accordance with the physician's or pharmacists 

10 discretion. 

The present system is envisioned as including relational 
database tables of drugs in a relational database such as Microsoft 
Access which includes the drug names, their National Drug Code 
(NDC) numbers, an interaction identifier, and a severity of interaction 

15 indicator for each identified interaction. For example, as is shown in 
Fig. 23, the drug Canderill is displayed as having a level 1 severity 
interaction with Lorax. The severity levels are envisioned as ranging 
from 1 to 5, with 1 being mild and 5 being deadly. As is shown in Fig. 
23, level 1 severity is not absolutely mild. The concurrent use of these 

20 medications together can result in severe illness or death. However, 
the assignment of level 1 indicates that generally the interaction is of 
mild severity. 

Referring now to Fig. 44, an exemplary interaction query begins 
in block 200 when the patient component interfaces with the pharmacist 

25 component in filling a prescription or when the physician component is 
used to prescribe a new drug to a patient whose patient component is 
coupled to the physician component as described above. In operation 
202 the set of currently prescribed drugs is obtained by the program 
from the patient component memory device. The program then jumps 

30 to operation 204 wherein the drug database 206, accessible via the 
pharmacist's computer or resident in the physician component, is 
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queried to determine all possible drugs which can interact with the set 
of prescribed drugs identified in operation 202. This set of possible 
drugs, along with their severity level of interactions, are then compared 
with the drugs currently prescribed to identify any possible interactions 

5 between the prescribed drugs in operation 208, Control then transfers 
to operation 210 where the currently prescribed drugs which interact, 
with their severity levels, are identified. Control then transfers to 
operation 212 where the interactions are sequentially displayed for the 
pharmacist or physician, along with their severities, symptoms, special 

10 conditions or special qualifications. The pharmacist or physician can 
then choose whether to download the interaction warnings to the 
patient component on operation 214. Alternatively, the system may be 
designed to automatically download the interaction information to the 
patient component 104. 

15 The interaction testing scheme described above is a simple, two 

pass query system which is a binary interaction model where drug A 
reacts with drug B with a numeric severity code C. It cannot recognize 
or represent interactions between three or more drugs. The severity 
code of 1 to 5 representing 1 as a mild interaction and 5 as a 

20 potentially fatal interaction may be expanded in a number of ways. 
For example, symptomatic information may be included in the coding. 

Future embodiments of the present invention are envisioned 
which include a rule based system created to model actual real world 
interactions on a more complex level. A table in such a relational 

25 database would contain a list of all known interactions, their severity, 
and symptoms. A related table would contain a list of conditions which 
must be met before the interaction could occur. These conditions 
might include such things as the substance, the dosages or drug 
concentrations, frequency of dose administration limitations, and 

30 conditional qualifiers. The qualifier "Mandatory", for example, would 
indicate that the condition must be met in order for an interaction to 
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take place at all. This might be reserved for prescription drugs. A 
qualifier of "Potentiar would indicate that the substance is not 
controlled or regulated, but could still cause an Interaction if ingested. 
This could, for example, apply to over the counter medications, 
5 common or uncommon chemicals and herbal supplements. 

In this case, to inquire whether or not an interaction could occur, 
a query would be run to determine which rules could potentially be 
filled by the patient's prescription list or OTC medications. The 
resultant set is then processed sequentially to determine which, if any, 

10 rules have been met, and whether or not all of the mandatory rules 
have been met for any given interaction. Interactions for which all of 
the mandatory rules are met and for which any conditional rules exist 
are reported as interactions. 

A physician component 102 would then report the interaction, if 

15 identified, as shown in Fig. 32 above, and still permit the drug to be 
prescribed. If this drug is prescribed, a specific caution note would 
preferably be generated and downloaded to the patient component 104 
describing the interaction. 

While there have been described above the principles of the 

20 present invention in conjunction with specific embodiments thereof, it is 
to be clearly understood that the foregoing description is made only by 
way of example and not as a limitation to the scope of the invention. 
For example, the housing 112 of the patient component 104 may be 
further miniaturized and accommodated in a large wristwatch sized 

25 housing, with the buttons 116, 118, and 120 and wheel 124 provided by 
peripheral buttons around the housing and display like on a digital 
watch face. As in the second embodiment above described, the data 
contained in the database of the patient component 104 would typically 
be transferred to and from the pharmacist component 106 and the 

30 physician component 102 via an infrared communication link as is 
conventionally known and used in some digital watches. 
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Another variation of the present invention may include the 
capability for the patient to enter over the counter (OTC) medication 
data into the patient component 104. This alternative would preferably 
also include internal storage for a database of potential interactions 
5 downloaded from the physician component 102 or pharmacist 

component 106 covering the particular medications inputted into the 
patient component 104. The patient can then enter the name and 
dosage amount as well as dosage frequency for any OTC medications 
that he or she may choose to consume. In this instance, the patient 

10 component 104 would then query the scheduler and internal database 
of currently prescribed medications to determine whether there are any 
special instructions, cautions, or adverse interaction warnings that 
should be displayed to the patient involving interaction of the OTC 
medication with prescribed medications. 

15 Particularly, it is recognized that the teachings of the foregoing 

disclosure will suggest other modifications to those persons skilled in 
the relevant art. Such modifications may involve other features which 
are already known per se and which may be used instead of or in 
addition to features already described herein. It is also to be 

20 recognized that the interactions between prescription medications, OTC 
medications, herbal supplements, and other chemicals need not be 
detrimental to be identified. The databases utilized may include 
helpful or complementary interactions between such substances and 
the program utilized to identify and flag to the patient, pharmacist, or 

25 physician those combinations of medications which are or may be 
enhanced by being administered in combination. The interaction 
identification program resident in the pharmacist component 106, the 
physician component 102 and/or the patient component 104 may also 
be expanded to identify those combinations of three or more 

30 medications or chemicals which could precipitate an interaction that the 
patient should consider. Although claims have been formulated in this 
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application to particular combinations of features, it should be 
understood that the scope of the disclosure herein also includes any 
novel feature or any novel combination of features disclosed either 
explicitly or implicitly or any generalization or modification thereof 

5 which would be apparent to persons skilled in the relevant art, whether 
or not such relates to the same invention as presently claimed in any 
claim and whether or not it mitigates any or all of the same technical 
problems as confronted by the present invention. The applicant hereby 
reserves the right to formulate new claims to such features and/or 

10 combinations of such features during the prosecution of the present 
application or of any further application derived therefrom. 
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CLAIMS 

What is claimed is: 

1 . A medication management system to assist patient 
5 control, monitoring and management of administration of prescribed 
medications comprising: 

a patient component having a retrievable patient database of 
patient medical history, prior prescribed medications and current 
prescribed medications, said patient component including a data 
10 transfer interface; 

a physician component having a retrievable physician's database 
of medication information and an input/output device enabling a 
prescribing physician to enter prescription information into the 
physician component, said physician's database being capable of 
15 receiving and storing patient data transferred from said patient 
component through said data transfer interface; and 

a pharmacist component resident on a pharmacist's computer, 
said pharmacist's computer being adapted to interface with said patient 
component to transfer prescription data to said pharmacist component. 

20 2, The system according to claim 1 wherein said patient 

component includes a housing containing a microprocessor, a 
database, a display screen, a programmable alarm clock, and an input 
device for entering commands to said microprocessor and selecting 
information to be displayed on said display screen. 

25 3. The system according to claim 1 wherein said patient 

component is sized to be carried by a patient. 



4. The system according to claim 2 wherein said patient 
component comprises a generally rectangular plastic housing having a 
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liquid crystal display screen and a plurality of control buttons 
accessible on an exterior of said housing. 

5. The system according to claim 4 wherein said housing has 
a set of three control buttons positioned along one edge of said 

5 housing. 

6. The system according to claim 1 wherein said physician 
component is a personal digital assistant. 

7. The system according to claim 1 wherein said pharmacist 
component is a program resident in a pharmacist's personal computer. 

10 8. The system according to claim 1 wherein each of said 

physician and pharmacist components communicates with said patient 
component via an infrared interface. 

9. The system according to claim 1 wherein said patient 
component includes a programmed alarm clock prompting a patient to 

15 select whether to take a medication dose, delay taking said medication 
dose, or skip taking said medication dose. 

10. The system according to claim 9 wherein said patient 
component program displays a warning to a patient if said patient 
selects a delay or skip of a particular medication dose that is 

20 impermissible in accordance with predetermined conditions. 

11. The system according to claim 9 wherein the patient 
component, after announcing an alarm condition, automatically logs 
time and date and whether a patient selects take, delay or skip for a 
particular medication dose. 

25 12. The system according to claim 9 wherein said patient 

component reschedules a subsequent alarm time for administration of a 
permissibly delayed medication dose. 
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13. The system according to claim 1 wherein the patient 
component automatically logs the time and date of a patient's response 
to each alarm for an administration of a medication dose and 
decrements a memory location containing a number representative of 

S remaining doses of said medication. 

14. The system according to claim 13 wherein said patient 
component automatically terminates scheduling a medication dose 
when the total dosage of the medication as been administered. 

15. A medication management system to assist a patient 

10 control, monitor and manage administration of prescribed medications 
comprising: 

a patient component containing a retrievable patient database of 
patient medical history, prior prescribed medications and current 
prescribed medications, said patient component including a display, a 

15 clock, a microprocessor, and a data transfer interface; and 

a physician component having a retrievable physician's database 
of medication information and an input/output device enabling a 
prescribing physician to enter prescription information into the 
physician component, said physician's database being capable of 

20 receiving and storing patient data transferred from said patient 
component through said data transfer interface. 

16. The system according to claim 15 further comprising a 
pharmacist component resident on a pharmacist's computer, said 
pharmacist's computer being adapted to interface with said patient 

25 component to receive prescription data from said physician component 
via said patient component. 

17. The system according to claim 15 wherein said patient 
component includes a housing containing an LCD display screen and 
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an input device for entering commands to said microprocessor and 
selecting information to be displayed on said display screen. 

18. The system according to claim 17 wherein said patient 
component is sized to be carried by a patient. 

19. The system according to claim 18 wherein said patient 
component comprises a generally rectangular plastic housing having a 
liquid crystal display screen and a plurality of control buttons 
accessible on an exterior of said housing. 

20. The system according to claim 19 wherein said housing 
has a set of three control buttons positioned along one edge of said 
housing. 

21. The system according to claim 15 wherein said physician 
component is a personal digital assistant having a Microsoft Windows 
type of operating system therein. 

* 

22. The system according to claim 16 wherein said pharmacist 
component is a program resident in a pharmacist's personal computer. 

23. The system according to claim 16 wherein each of said 
physician and pharmacist components communicates with said patient 
component via an infrared interface. 

24. The system according to claim 15 wherein said patient 
component includes a programmed alarm clock permitting a patient to 
select whether to take a medication dose, delay taking said medication 
dose, or skip taking said medication dose. 

25. The system according to claim 24 wherein said patient 
component includes an internal a program which displays a warning to 
a patient if said patient selects a delay or skip of a particular 
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medication dose that is impermissible in accordance with 
predetermined conditions. 

26. The system according to claim 24 wherein the patient 
component, after announcing an alarm condition, automatically logs 

S time and date and whether a patient selects take, delay or skip for a 
particular medication dose. 

27. The system according to claim 24 wherein said patient 
component reschedules a subsequent alarm time for administration of a 
permissibly delayed medication dose. 

10 28. The system according to claim 15 wherein the patient 

component automatically logs the time and date of a patient's response 
to each alarm for an administration of a medication dose and 
decrements a memory location containing a number representative of 
remaining doses of said medication. 

15 29. The system according to claim 28 wherein said patient 

component automatically terminates scheduling a medication dose 
when the total dosage of the medication has been administered. 

30. The system according to claim 16 wherein said physician 
component and/or said pharmacist component includes a subroutine to 

20 identify potential interactions between a new medication being 

prescribed to a patient and a medication currently prescribed to said 
patient. 

31 . The system according to claim 30 wherein a warning of 
said potential interaction may be selectively downloaded from either 

25 said pharmacist component or said physician component to said patient 
component for display on said patient component display screen when 
an alarm condition occurs for a medication associated with said 
potential interaction. 



wo 99/45490 



PCT/US99/04861 



38 

32. An apparatus for tracking and monitoring administration of 
a plurality of medications comprising: 

a patient component having generally rectangular hollow plastic 
housing containing a liquid crystal display, an alarm clock, a 

5 microprocessor, a power supply, an input device and a data transfer 
device, said housing being adapted to receive therein a removable 
memory device having a database resident thereon, said data transfer 
device being connectable to said smart card in order to display data 
stored on said smart card and transfer scheduling information on said 

10 plurality of medications to said microprocessor. 

33. The apparatus according to claim 32 further comprising a 
physician component adapted to receive and program said removable 
memory device with prescription information and medical information. 

34. The apparatus according to claim 33 wherein said smart 
IS card is adapted to be read in a pharmacist's computer in order to 

transfer prescription information from said physician component via 
said smart card. 

35. The apparatus according to claim 34 wherein said 
physician component and said pharmacist's computer are each 

20 programmed to process prescription information against at least one 
medication database to identify potential adverse medication 
interactions and selectively download an interaction warning to 
saidmemory device for subsequent display on said patient component. 

36. The apparatus according to claim 32 wherein said input 
25 device includes a plurality of buttons on said housing for selecting 

between options presented on said display. 

37. The apparatus according to claim 36 further comprising a 
rocker wheel switch on said housing for scrolling through one or more 
display screens on said liquid crystal display. 
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38. An apparatus for tracking and monitoring administration of 
a plurality of medications to a patient, said apparatus including a 
patient component, a physician component and a pharmacist 
component, said patient component comprising: 

S said patient component having generally rectangular hollow 

plastic housing containing a microprocessor connected to a liquid 
crystal display, an alarm clock, a power supply, an input device, a 
patient's database stored in a memory, and a data transfer device, said 
data transfer device being connectable to said physician component 

10 and/or said pharmacist component to transfer scheduling information 
on said plurality of medications to said microprocessor. 

39. The apparatus according to claim 38 wherein said 
physician component contains a physician's database of medications, a 
program usable by a physician to prescribe one or more medications to 

15 a patient, and a program for comparing said one or more medications 
with said physician's database of medications to identify and display 
interactions between said one or more medications being prescribed 
and another medication. 

40. The apparatus according to claim 38 wherein said 

20 physician component contains a database of medications, a program 
usable by a physician to prescribe one or more medications to a patient 
and download said prescribed medication to said patient component. 

41. The apparatus according to claim 40 wherein one of said 
patient component, said physician component, or said pharmacist 

25 component includes a program for comparing a prescribed medication 
to a database of medications to identify and display at least one 
interaction identified between said prescribed medication and another 
medication. 

42. The apparatus according to claim 41 wherein said 

30 pharmacist component has access to said database of medications and 
said program for comparing a prescribed medication to said database. 
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43. The apparatus according to claim 41 wherein said patient 
component includes another program for comparing a prescribed 
medication to a database of medications stored in said patient 
component to identify an interaction between said prescribed 

5 medication and another medication. 

44. The apparatus according to claim 39 wherein said 
physician component is adapted to communicate said prescribed 
medication and said interaction to said patient component via said data 
transfer device. 

10 45. The apparatus according to claim 44 wherein each of said 

physician component and said patient component includes an infrared 
data transfer device for communicating data therebetween. 

46. The apparatus according to claim 38 wherein said 
pharmacist component is a software program resident on a 

15 pharmacist's computer, said program including a program for 
comparing said one or more medications with a database of 
medications to identify and display interactions between said one or 
more medications being prescribed and another medication. 

47. The apparatus according to claim 46 wherein said patient 
20 component communicates a patient's current prescribed medication 

data to said pharmacist component and to said physician component 
through an infrared data transfer device. 

48. The apparatus according to claim 47 wherein said patient 
component database includes current medications and current 

25 medication dose schedules. 

49. The apparatus according to claim 48 wherein said patient 
component stores and tracks in said database a patient's responses to 
an alarm for administration of a medication. 

50. The apparatus according to claim 49 wherein said patient 
30 component can optimize scheduling of administration of medication to a 

patient based on said patient's daily schedule of activity. 
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